Searching PAJ 



1/1 K — v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-2891 56 

(43)Date of publication of application : 10.10.2003 



(51)Int.CI. H01L 33/00 

H01L 21/205 

(21) Application number : 2002-090607 (71)Applicant : STANLEY ELECTRIC CO LTD 

(22) Date of filing : 28.03.2002 (72)Inventor : SATO HITOSHI 

YAMASHITA YOUJI 
HORIO TADASHI 
TANIGUCHI KAZUYOSHI 



(54) METHOD FOR GROWING GALLIUM NITRIDE-BASED COMPOUND SEMICONDUCTOR 
CRYSTAL AND COMPOUND SEMICONDUCTOR LIGHT-EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a proper domain 
region having a proper In composition by desorbing 
excessive In contained in an In-excessive domain region 
in an InGaN layer. 

SOLUTION: This method for growing a gallium nitride- 
based compound semiconductor crystal comprises a 
process for preparing a substrate, a process for 
supplying III elements including In and Ga and V 
elements including N onto the substrate to grow a well 
layer which is composed of a HI— V compound 
semiconductor at a first growth temperature, and a 
process for supplying III elements including Ga and V 
elements including N onto the well layer to grow a 
barrier layer which is composed of a III— V compound 
semiconductor having a wider bandgap than that of the 
well layer, at a second growth temperature which is 
higher than the first growth temperature and can desorb 
the excessive In in the well layer. 
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[ 0 0 5 0 ] ft, T--/t"&Kft, 700, 800, 9 
0 oat/1 0 0 0*Ci: LTH^ffot. T--;l«* 
20 #7 0 0*CT**£fN4, &#^¥*ttiSJi&fiffc:fc»t 

[0051] Btmt i o*»6«*iB 1 1 1 iT'coHfc, as 

«t;&Kft7 0 OTJiTTtf*. S*ft3c5£ft3-£4fc 
ft, WrIBt 1 1^4PRt 1 24T034J-H, 7 0 0-C 
*««eo:E»i. #FSh»SJIi:ftlfc 

$m<7)MMbmmx'bz>. 

[ o o 5 2 ] 0 1 tzTF-mmb mmnwiyj y ft 
wmb, *<owttftajetfc. «*rti«a[2 0mA. is 

30 *H«£EVf-4. 8Vfc*J^-CfBtft«aiL)t. J63t 
*«A=4 3 3nm, M»*I = lcdT*^. 

[0053] ±fB<or--;naJi, 1 BSB 5 ft 7 
0 0iC<0ffi«TJftftU, *»^>. mi#F»6c0fiK*fttf 

ofcttte. 9oo*c«oi«a , ci i T*>tti,. %i<r&mm 

[0 0 54] mz. 04*>^»07**Cft#B«tT, 
BflcOJg 1 &Zfl82OlUI0>tt»£ J: £^NVflcjfiAttWft 

40 oV^TSiBJ-r-S. 04 {4, #7*mf£,&tk<nT--)vmm 

Tat^3t^AtcO|R|ffift^0TJ>4, 05<4, # 
F»Jfcgf£<7)T--^&KT atEL 0|%^5i« I ( E 
UgUgl ) fc«BMKfti5rfBB*C*4. 06(4, #FJgl£ 

OlSffiVf (re^liJEV f ) i;OKI«ft^-t0T'fc 
■S. 07t4, ^fi«^#F«l3tc0»rffiOTEM (jS^f 

[00 5 5] 04(C*3V^T, 0 (OEfctfrro y h 
{4, »l<0|tafc(?5^t=J:4WflqftJ^ftffl^fc« 
50 £c0f-'-?-C&9, #F»B6*a<0T--;l'?a«Tai: 



1 1 

o . mmMcom&m&Tbz i o ^zm^tz^n 
T-fZ^-rmx-fch* 

[ o o 5 6 3 H4 tzm-x oiz.mi mf%2<vmm 
mmzs.h^Kmm&<n\^-fi\*R\rt:h, #f® 

fcmk<nT—~)VWig.T a#9 0 0°C£jgg;t 1 0 0 O'C 

Tt*ait3&***»6. #F»J&K?*OT--/l/&JgT 
aSrSKLTV^fc, RtaaS:«S<7 00-C) T'J&fl 

s^^co^, mmm*^ < 9 0 o-c) t-j&ks 

[0057] hi-itWMA, r--flHS*fc 

mtmTmtx^hfzth. zcomz, ttzmuzK^x 
v * & xpmcomvim^tt, tx^t &b&hti 

WFWo-awioiesufeo-ri^tcji-oT. #f 

[ 0 0 5 8 3 04 J; 0 , r--;i4aj&# s 7 0 OX:* 1 ^ 9 

oo'c*T-^fflgiEHt=t5^T{i. mtwi&itim&m 

izztnit*±* < i/yhLX^^ZttfhfrZ. 
[00593 05 iZTsktJ: d I ( E L3ft£ 

1 ) t±, wst«w^ia*T b#9 0 ox;ia«Tft 0 , 

*>0, #F»^*f^T--;WSSTa^9 00'Cia^ 
<?3*&£- tefcfc »< =5: 6 £ fc a*;bs&» o . #F«£j£*L 

--/ktS £ i: £ J: 9 , InGa N#FJI+3&»4> JMKr 
I n (N) MWtU a«4r«jft**rt-*A»irI nG 

[ 0 0 6 0 3 126 tcjjtf J: 5 fc, Wt¥A \*e>m?j 
[6]it^Ji^0«EVf (JW5rm«|EVf ) 14, 
£, #F«^^r--^mffiTa*^<=5:Slif/h 
3<fcS*foj&**4. *LT, ttfi*tf>J&BS£Tb# 

•tit* mmm<7)mitii*>t*)&<%^tmMztiz>. 
m^x , Manttft^_b&*o«j£v f 4*fws<f 

[006 13 PXtco&mzXtHX. #FJf*J*ftLfc« 

c t tz x o , a^**)*****^^? hi m\ 

[0 0 6 2107 (A) izfrk-rXoiz^ Ta = 9 0 0 
'C , T b = 9 0 0 'Cc^f*T'l&R Lfc^SS^f #F«IS1 



7) «f|^20 03-2 89 1 56 

1 2 

f±, JfS^rw^+'tvftigcoiiv^ (#Fii) tcnaaa* 

JLbtlt. — *, 07 (B) CifioC, Ta = 70 
OX;, Tb = 7 0 0t;<3*ttTl«£Lfcfl!*3!tf>#*M 
^#F«itJ2, #F**>KWA^-tC$roT^4. #F 

[00633 07 ( A ) fc»V»rW»SWt#FJifl5il 

mxwz&v&waa. m\% i n n^«?« Lt&m. 

tfcfcofcjfriMt*. £#tf=f+SILT#FJi*>I nN 
ffiJ^C t> L T 9 , I nGaNJffc:fett*a 
10 I nCOM&lzX *) , Aff *ISdMS£:|r*- 4 InGa 

[00643 V±0MSfk* K) , »£*tf>Jfcft«&K«\ # 
F»<0J«*iBKJ: "3 W*»JftV^. #F*<Oj«* 

a. »<o«tjt*r*«fi=#F«?&j«i{=s^i-i:A^ 

[00653 iXC *^coSS3wm[^JBfcJ;l»* 

coTM^m^h. {flu m2cr>mmcommi l zi5^xit. 

20 aS 1 #F® 6 fcj&R L&«*> 9 0 0'CT'fiOT--;UBffa 
£3 0#t t7t<7)^fC, 3(^IJt<^JB(Ct5V^T(i, 

9 o oxrc«or^-/w$isi£ 3 o^fc^wisiT--^^ 
[00663 ttomeoJLUli. WFmbU&mk £im 

jR^s-frT^aM^FflBts-^Sc-rsxss-**, as 

[00673 01 tC5^1«ttfc naw»tet^-f =4"- H * 
WtL, -5-W#tt^a!l^Lfc. Httri*J«t2 0mA. Ml 

^risj^lffvf = 5. ov(cj3V%TSae*W«t«:. «* 

30 *^l%M£«ftA = 4 2 1 nm, 5Bt9SJKl =0. 5c 

[00683 ±K<0DSTU. 1 P*«W5 £ 7 0 O'C 
<OfiilT«ftL, 3&l#F«6cDj£££fi : -3*:& 
t:9 0 0*Cco«iaT"^o3 0^1SIcor--;l^iSrtf o . m 
3 ASttfecoXHBC J: & ¥«#:^#15aj?riS^*B?r!Sir- 

-/^ • mmmm^m.<r>^mmtm-h ^ttpx-in- 
4. 

[00693 ijUiOJ: o wa-c«or--;W^BH±3 

40 r&fc, #FJi*JSaite*4»-fT— — ;U3aHctJV^"C. 
#FJB^^-y*^§<^4*^T'$>?». o^O, 
#F*<0*m-C** I nGaNliMWV*^ J| 
B*ISI^iatC§ t iZX *) . I n jg#J h'^< -f X^£0^ 
sfirfe-f I nSfflW^f^I nGaN£Tt>ft?Rf L"t 
L4t\ ISft<0ftjWB<***»6T**. #F* 

[00703 ULt, ^ 1 A^f3 *T<04Hilt<0JEfllMc 

50 v ^jkbuet**^* ' 1 1= i o . mmm^mjm i a 



(8) 

1 3 

<■*-* £ k#T*# 4. . #F»*Jft*Lfctfcte, 9 0 O'C 
mi&>m?T--A>*ft$ £ k te<fc 9 , #F«*tOii 

[007 1] flfioT. MOI nGaN#F*£ft*f 
6 £ k WX'Z h . I n G a N#F*±te WB. 

£fc#?$S. 

[0072] fcte, jfcg*Brk*SR;ifx<3*Atf*»te w 

[0 0 7 3] InGaNiMTfcoT, fttelfcft 

(±m) ommiz. at^mmiWfhbt 

Yong-Tae Moon et al., ICMOVPE-X2000, pp335-336&# 
A.V.Sakharov et al., IPAPConf. Series 1 pp241-243 
%klZ&\iXW&2tlX^& «. 
[0 0 74] 4?t, WIS2 0 0 1-5 7 4 4 2#£$8 J $> 
WJPF 9-3642 9 J: 0 s «tt««0J«S#te 

[0075] *fr%BJ#^ii, InGa N ftOffR&jil 
v^«3ia^F««3^*J:0-JWW>4fc«)fc, IBS 
IIS* ■ =S*£fifcfc. JSttHOJfcft+te-* 

B^«ji>Mnaiii«tt(t«iwc, *m*fxamx*4 

Sy/t *£#*<9**Aik teflBS&fEBaWi- £ £ 

kfcji.vtffU:. 

[ 0 0 7 6 ] § fete-. **+BiillWSt-Wr< . #F* 
SMftft+tefc*****-*-* £ k tei 0 , fbftfeKfr.1: 30 
>3-JIi£tf>6 £ k ££k. X 
n«ftt*e«i:t-&#F****-r4**tefcttA 
t . WSfcO I ngfttetf 5 £ fc * 

[0077] ±xico%mizm-3% . *mxr>n4<o9ffi 
vy&mzx h^mfofommtiz^xms <a> *>fes 

8(F) 4tr&tfH9*«HLT«KW-*. 
[00 78] 08 (A) \i&&m&&. 08 (B) JiG 
ajfSc7)#A^^ S V^Srs EB8 (C > Ji I ni®c7>#A? 
•^S^Sr. 08 (D) tbttmtf*. l<**VT*fA) <?> 40 
m>X?4$.V?*. 08 (E) I4BW#^ (#-vUTXf 

4. (N) }l9«08te*-rxg*<O^T<O)fflISI 

tt*»f*. 08 (F) 

6. 09ii. JJEESteJ: 9tfE*tfctt**mxi,T» 

[0079] 08 (a) a»fe (F) arztfTaQte^r 

.fcdte. -9-7r^r36K2 l±te, GaNlCtOM 
SfliW577ri2 2fcjftJM-*. H/<»7tI 50 



#132 0 0 3-2 8 9 1 56 
1 4 

2 2±te. nJHGaNJIteJ:0^5vT*Ji2 3SrJBflW 
4. ft, »l^fe*3*roSllt«»MB«*&-i:ra« 
tes ^£^a^^'-y7rii±tenSGaN«te«J: , ) nl3^ 
^h«»J«U av^nHrry^^h«±te«litfn 
IBAiaaN»teJ:0nffl^9y HJitJHKtLTfeft 

[0080] nfiGaN?9yK123tKfiLfcj|. 
■flflt 1 te&WCTMGk S i H 4 fc<75#A£j?it-tl> 
t*te. *VJr#***^&B*te«9#£4. i 

Di¥«ate§4Hj-r§i; s utiat ieiiTi^f'J7#^ 

**"CM«J^xte^Fc7)g*Srfflv^T*5 0. £Wrtte 
*rt tei3S*&'tt#{ftte3 *tS . 

[ o o 8 1 ] B$m 1 2i)>t>mmt 3 4T-<?DiBte««sag 

* 1 0 5 O-C^fe 7 3 0*C4TW „ r^— TtfAi 

m. Ltivmx'&m.mzz<g%.tt.2 . «m 1 3 3 

fl*a«<0«rint4te*JVvc, TV*-T^tatfc 
4*tf)#ttte*JVvCTMGi:TM I fcfc«»W4. B#R3J 
t4*»6WBBt 54T<3|BJ, InGaNMW#Ffl 
2 4 4 o £tf>BK #F« 2 4 V > 

x, mx-th*.m<vmM.) / {wm^-^mxax 

[0082] I nGaN#F*2 4ftriWUfc«. «B6 
liSBft^-arftel I I tt7cS<0KR:ff:*. (TMG, tm 

vmt 5*»feB§iat 6* *t<oi 5»n. isaaa^^ 

IH-& . 1 5®0>fm*mM<r) o*>. B«B t 5 i 0 1 
jiVMlWDt5' *>fel$f§]t6' i"C«05^ia, ^ft'JT 

^fx^7j<3g^tefl}0#i..g». fiats' *-c»i. 

vrtfxk Lx&mxxtf. ztzWtitfxk Lx^mm 

[0083] Bftffit 5' ^fel^lat6 , 4T(^a. 
^^{i. ( KJS«^^»A**M ) / ( Kfo^n^M 
A^XM) <7)ffi3&iO . 8 5 k %h X 3 tetftte Ufe. 

[0084] B^IBJt 6 ' iZH^X^ VTtfXZ*m& 

^mmzwnmt, ^tikmmi>zTMGk ry^-r* 

mt. #WH24£*)i>J<y\ i *?<rv7'<7)&^Ga.um 
A»fe**PMMI2 5<7)f8.& : £mitk~?&. B#iat6tefc^ 

T»g«2 5o^^<?±-r5. 2m*=F#wm 

Jt^^Bg.-t4%^te«, W3*W3aikR«teJft«+BfX 
^k**^XC0»AlSfc 5rB#IBJt 8' £X*ft-o . 
[0085] ^<0f*, B#|S!t8'5!>>fet8£T<7)tSlte±3 

*kL^44, Wriat 9*>fet i otx-cotsnzimmi 

Sr 1 0 5 0r4T±»*-fr*. StBUEtfl 0 5 O'Cte 

*s kn^te, weaf ■¥> y r#x&**/a«a^-v 
uT^xteW5#i.s, 1 1 imitmcommxfxkLx 

TMGkTMAkSr. V]K7C*cr)JS^xk LTTyt 



1 5 



[0 086] *OflL TMA^tfM»A*fl*jt"r4. P 
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1 6 

[oo87] ^^mi^mim^-tmcomm^cr,^ 
auut* At* u t***>--w**2 iskt. 

[0088] 
[*2] 



nSCtN^j- KS2 3 



#FJ12 4 



wae«2 5 



pS!AlG.N#7?Ki28 



IG 2 0 nm 



W2 . 5 m m 



K)2. Snm 



HOniD 



K20nm 



O D nm 



K 



1X10- 



* 1 



5X1 O" 3 * 2 



7X10" 



* 3 



* 1 



* 2 



* 3 



S i H„£TMGi»*/l-iit*JtS iHj/TMGfc^t. 

CpjMgtTMG, TMAtiO*^«EfttfcCp,Mg/ (TMG+TMA) frSJH". 
C p ,M( iTMGtW^^uttMltC p jM|/TMOt#t. 
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[0089] JJLhcoxetJ: Oxtr^i'-wWf a^J£ 
I(:RTA{Rapid Thermal Annea 

i ) mm*fi$. mmtfxmm%<ptz&\ l \x . 9 o o°c 

x tffigJI^S^-gBflHtg*: „ n S=J y ? ? h « 2 3 rtW 
hJ12 3<®»ffiLfc«WLhfcWitf. TitAl^r 
> f 7 V m 2 tit (£ . «*. (fx .y ^r/P A u ^ fc i 

ot. «!P3o**t*pai«i3i&»jjw-4. m_h 

[0 090] H9teSH-J:-5K» &3fo^*-h'B(i. 
i)-7T>f 7*£t£2 l±fc, t7T^7«l2 
iZ. J>Y— rWGaNigaA* 7 77l22t, SiK 
-7*(?)nIGaN^5yH12 3t, yyK-7V)In 
GaN#Pl24t. 7yK-rtOGaNRESil2 5 
PSA 1 GaN^^-y KJ1262:.. plGaN^y 

Bfc*$iVC^&. ;»niGaN?57 F«2 3tf>8Jf{ 
Site. nMffl^lEfiE2 8^T i /A 1 fci DtBbKS 
*U pMGaN=jy^^h«2 7cO±^R9P3 0S:^rf- 
6pMffltf)S&3 l**Ni/Au(:J:»)M^. 

[009 1] JJLbaiSfcBT, *~*^#F«Kfi&^ 
**S63te*^ (LED) S . 

[0 0 9 2] ±ia^r'f^-h'BOV^TEL (II/ 

MA = 502nmCfcW, I = 1 0 c d<7> 



^•B^TMftiWMXteSOO^mA (9X 1 0*cm 
4X1 0- 4 cm2"C*>&, 

[ 0 0 9 3 ] fcfc, #ffeHJtom50§S&07EffiKJ:&¥ 
#*Jfc*S*(CO*vC .010(A) 10(F) 
* 9 ««HLTRW4 . 

[00941 110 (A) l±jfo&?!j£&, 010 (B) 
l±Gam<7>mX?J 5y/$> HI 0 (C) <il nilUO 
#A*4 Ell 0 (D) Ji*9H#* (**0T 

#X) «WA^-f HI 0 ( E ) \$*£MtfX 

-v-hEBTftO. 01 0 (F) »4H«*lS«*li!«r3S 

■ttfc&U&ltl.. 09 fc:^ 

[0095] *^<7)m4cO^*£O^JBC i. 

[0096] HI 0 (A) frh (F) 
FJiOJ&ftiMI ( 7 3 0*C) ± •? <>ftt*j(UE (950 

■C) TIWMitJ«*tfc. #F*<OjS*««Mi. n$nt 
8frbt9&x\ WI§It 1 6*^t 1 7&TTJ>&. P$ 
aMtortJBtfllBBJ, i»IBt 4*»6t 5*T\ ^IB]t 1 2 
*»&t 13*t\ B*IBt 2 03b»A.t2 1*TT*4. # 
FScO^f*. #FJI«0^?aK i 0 ti^V^* ( 9 5 

or) T'**^xsrs»At-4». *%$x<mxmi*. 
#FJi<ojft«ak-e*-j-rwMMiw**»oB*iBT* o , 

0>Ji(fB§tSlt 1 l*^^!St 1 2 *TauWBt 1 9*> 
6B»IBt2 0iTTft«. ^ 5 v F*<0lR*iWei4 
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( 

1 7 

1 0 5 0*Ct*4. 

[0097] mtX, #F*Jfc*#teJ±****A-fr 

■r , dUMMm («itr i siwb) *<o-ssHisirt 

5#HJ : HMD t 1 1 *»6 t 1 2 *"CRlrt$IHt 
1 9*>f> t 2 0 « T) (WW*t«IALft. £ 

ttttSfcXfc 0 . ( KJS5^vco^A*«S ) / 

( wr^^aiAxr^*) o«**7 5 a a c 

[0098] JUEXRte.1: 9 j&ftUsaHKfcffiwcaw 

commnBmtwmomte? (led) *«»Lfcfc 
[0099]^. ±n<r>m4:Rx/m5commeojmi>zi3 

— M^M^tlifi-. GaNJf, A 1 GaNl, InGaN 

[oioo] ot. ±Msm4xim5co2m<vMmz£ 

(CO^Tiai l*>S>018£T£#{!abT#3S?-t3> 4 
[0 10 13 01 HI #FJi^*4'«0*«3ltAcO*il 

t j: * e Lfmo^ft^m-mrch o . 

v\ 01 2ii, ^F/B^^JSft^Bf^fctJV^t* 

wmxn^mz ± s e L^<o^S:^0-ej> & . ; 

co*&£fc{i. #F*oj*JW>tcli****AL*^. a 
1 3I±. #FJiJR««<»3*3lH|[Ai:#FJiJ«SfiW>«* 
+KB^fcfc^*^l»Afc<OW#*ffr>te»^i:, ft 

BI14I1. #F*«**i«*4'll)f»ifil4'<o^'5r< 
k tV^-Tix^>— ^r(:fcv^T**S:3IAtJt*&<0E L?& 

[0 102] 01 HZm-tXdiZ. jft*aUE730*Cfc: 
*sv^T#F*i&^«UTV^|KC. ***WAL3rv*» 

steiaMC^sisftT/j^v^wcwtr, #f* 

£ A* I/O** 0 . 2 %3*A^-* 4: . mm 

£*^3 0fg?);*;# RBUctt^^tt, * 

T*LTJ>9. BWfc (XI 5) kiattLT**. 
[0 1 0 3] 01 1*»S». #FJK*JtLT»*K*>* 

*<o#A*5r i o%*vm*th* mmmw-tm 

#20 JKHif/JvS < **±fc, tf-^^3K«^* J ffl^ 
«IA# < WC k>* i k #**>* . 
[0 1 04] 01 2HZ7jc? iatC #FJf*rtUtLTV* 
*B£«*££i*A«::. *««W)lR*+l«HBB*t=* 
*&»ArS^ (*S«£8 5%. **WA*8IH7# 
IB) Ctt, JWW«4>l=**t«^U*Vi«*fcJfc^ 1 'C 
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1 8 

7-'-^««Sr2 0fgtc:LT*LT$>i?. H+C <X2 
0) fcfS«JLTfti.„ 

[0105] Jft**Sr*<0**«tliA*fc 85%iU 
*AJHB*3 0 0tHflHc-*-*fc. S53ieSMEObr-^«W» 
l51/3(;ffiTtii:ttf:s K-^fc*J»"t«aft* 
jWfi**Mte** < -f ix* £ k ****** .012 fcisi* 
Ttts i£Ok§Of-^O0&2f&^L-T^tTftO, 
H+fc (x 2) kfS»tbT&&. 
10 [0 1 06] 01 3(Cvtf"J;4<c. #FJf*JftJtLT» 

sutoksaiso. 2%) av-e«fiw>«*ifBW«iBi't' 

[010714U, BBDtetiv^TUt, W^oJHBKte* 
fJIALiU^f^f^^, *<9tt£3 0flSfc:L 
T*tTS>"9, H+fc (X30) ksB*ftLT£>*, 

[ 0 1 0 8 ] 0 1 1 *>^0 1 3 ATfcSSbfclftSU: 0 , 
20 ^*jWXS*XJi^JiJ«Wft^>«*+RliB+fc 

#)*<rk **■?&*, ****AL$rV>*afcflW&*ifc 

I n«WH^-f ^fcaEEF^-f >k*%*Ufc:RSRT*S 
ftUTV^*fcftfc4ti«)«)t#ife<i*. *Sff)*A 

£«t o±ia«#«^**)s?8$i-u tyt-?*f^< 

30 [0109] **^A*#3ffiWfc*S k . E LtfO^ 
[ 0 1 1 0 ] 0 1 4 (c^J: 3 fc s #FJi*««t«fcK5* 

3t^^^ h;p**^s»^fiit^7 h-t&tiK itmm 
[oin] J3LL, 0 1 1 a»G>Bn 1 4 *•e^i!4S^:'ov^ 

[0 112] I nGaN*#FJikUfc«3C3m:4JV^ 

i^fltft**|6l±t-SClk^tA-5Ts ^3»** s lft|±-f 
*OTIi=flrv>. ttt%, ttMmmz&m&lzT^I&t: 
A - **, «3tt«*W»lJi't* k#i. 4>ixl» . 
[0113] #F*<75«^+, *V^tt#F«J««tt®lft 
«*Bfxe4'^**S:#<i»AL^V»*&^{±, ±m> 
XolZl nGaNJf*(Cl n3*MH^-f yfciiiEH-X-f 

!>WfcJ45tK^i^*^fc-tv^««kSi.*. 
T, I nGaNJl^&JMili^K&V^ 

50 [0114] «JtEa+Ja4)«*«*>Kl««t> fctJ V VC , 
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19 2 0 

hb, I nj«BH^"fvci3Jt* I nSrKKS-tt-iifc WiJirf St . hMteifJirf 

a*-?**. yk.m#x<7>mMzx*). tinktzimzftM®. [o 1 23] 01 nzw&*$tz, mm&w&^Ji 

wmmomt ( i nawoF-x-r ytsnEK^M vb<v%- ( 9 2 o°o tfrnzWimtim^ ( 7 3 o°o mti. <o 

-®.tt-r&m&iz^tii-£&zttfx'zz>. ^t. ttffrfrz. ^®JK**9 2o°co^m. 
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